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(57) Abstract 

A multi-component, waterproof, sock-type article is 
provided comprising a waterproof, non-elastic, non-stretch 
sole (12) component having a heel portion and a toe por- 
tion, a waterproof, non-elastic, non-stretch calf (14) com- 
ponent, the calf component being attached to and forming 
a seam (24) with the sole (12) component at the heel por- 
tion, a vamp (16) component attached to and forming 
seams (24) with the sole (12) and calf (14) components, the 
vamp (16) component comprising a waterproof, breath- 
able, elastic, stretchable material having stretchability of 
more than 70%, the calf component being tapered inwardly 
proceeding upwardly from the heel portion of the sole 
component, all seams (24) in the article being sealed with a 
waterproof material. 
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"AN IMPROVED WATERPROOF BEATHABLE SOCK" 
BACKGROUND OF THE INVENTION 

The present invention relates to improved articles of footwear, particu- 
larly socks and inserts. 

The problem of wet feet has plagued mankind since the dawn of history. 
Many attempts have been made to keep feet dry. The problem, however, is not 
as simple as just keeping the foot away from liquid water. This can be 
temporarily achieved by a variety of water impervious materials such as rubber 
boots. These forms of footwear are uncomfortable because, while they keep 
water from external sources away from the foot, they do not let perspiration 
escape. The result is that the foot becomes damp from perspiration. There was 
a need for a material that was both waterproof and breathable. U.S. Patent 
3,953,566 discloses a method of making a form of expanded polytetrafluoro- 
ethylene (PTFEJ that possesses the contradictory properties of being both 
breathable and waterproof. U.S. Patent 4,194,041 discloses an improvement on 
the material described in U.S. 3,953,566. The materials of both of these patents 
have been widely used in waterproof, breathable outdoor wear, including 
footwear, such as boots and socks. 

While these materials were effective for their purpose, they had very 
little stretchability, generally less than 5%. This caused a problem in that, if 
the sock was designed to fit snugly when worn, it was very difficult to put on. 
If the sock was designed to be put on easily, it was too large when placed on 
the foot. U.S. Patent 4,443,511 discloses a method of making stretchable, 
elastic, expanded PTFE material, thus providing a material that could be 
stretched up to 130%. Bunching is not normally a sock problem because a gentle 
pull smooths the fabric and the elastic recovery redistributes it over the heel 
and ankle. Conventional socks gradually abraid away, generally at the heel and 
toe, culminating in catastrophic failure. With the unique materials described in 
U.S. Patent 4,443*511, the rubbing or buckling and tensioning of the material 
associated with bunching, typically under great pressure between the back stay, 
heel counter and topline of the footwear, prematurely induces holes and cracks 
in the membrane, greatly reducing the value of the product. Special donning and 
doffing instructions, followed carefully, can prevent this failure. A significant 
improvement is achieved by "rolling" the sock on. Socks and iootwear have been 
made from this material, but they have proved not to be completely satisfactory 
because abrasion problems develop in the heel area. Above the heel, leaks can 
develop when a 100% stretch sock is put on improperly, i.e., stretched too much 
by not "rolling" the sock on. 
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SUMMARY OF THE INVENTION 

A multi-component, waterproof, sock-type article is provided comprising 
a waterproof, non-elastic, non-stretch sole component having a heel portion and 
a toe portion, a waterproof, non-elastic, non-stretch calf component, the calf 
component being attached to and forming a seam with the sole component at the 
heel portion, a vamp component attached to and forming seams with the sole and 
calf components, the vamp component comprising a waterproof, breathable, 
elastic, stretchable material having stretchability of more than 70%, the calf 
component being tapered inwardly proceeding upwardly from the heel portion of 
the sole component, all seams in the article being sealed with a waterproof 
material. The sole, calf and vamp components are preferably laminates having 
a plurality of layers, most preferably three-layer laminates. The inside layer of 
the three-layer laminate is preferably a knit material having a weight of less 
than about 2 oz./yd 2 , the middle layer of the three-layer laminate is preferably 
a waterproof,- breathable material such as waterproof, breathable, porous, 
expanded PTFE. The outer layer of the sole and calf laminate is preferably a 
woven fabric; the outer layer of the vamp is preferably a knit material. The 
article may have a waterproof, non-elastic, non-stretch gaiter component 
attached to and forming a seam with the upper portion of the article, 
BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a side elevation of the sock according to the invention. 

Fig. 2 is a rear elevational view of the sock according to the invention. 

Fig. 3 is a cross-sectional view of the non-stretch laminate used in the 
invention taken along line 3-3 of Fig. 1. 

Fig. 4 is a cross-sectional view of the stretchable laminate used in the 
invention taken along line 4-4 of Fig. 1. 

Fig. 5 is a perspective view, partly in cross-section, of a seam between 

stretchable and non-stretchable laminates according to the invention taken 

substantially along line 5-5 of Fig. 1. 

DETAILED DESCRIPTION OF THE INVENTION 
AND PREFERRED EMBODIMENTS WITH 
REFERENCE TO THE DRAWINGS 

A multi-component, waterproof, sock-type article is provided comprising 

a waterproof, non-elastic, non-stretch sole component having a heel portion and 

a toe portion, a waterproof, non-elastic, non-stretch calf component, the calf 

component being attached to and forming a seam with the sole component at the 

heel portion, a vamp component attached to and forming seams with the sole and 

calf components, the vamp component comprising a waterproof, breathable, 



elastic, stretchable material having stretchability of more than 70%, the calf 
component being tapered inwardly proceeding upwardly from the heel portion of 
the sole component, all seams in the article being sealed with a waterproof 
material. 

Socks made partly of stretchable and elastic material and partly of non- 
stretch, non-elastic material are known. Generally the non-stretch, high- 
abrasion resistant material is employed in the sole, heel and calf portion of the 
sock, which are most vulnerable to abrasion and wear, and the elastic material 
is employed in the front vamp portion to provide ease of donning and doffing the 
sock. 

The sock according to this invention provides the maximum amount of 
stretch material in the vamp portion of the sock, thereby providing a very easily 
donned and doffed sock, with little or no loss of abrasion resistance in areas 
subjected to excessive wear. 

A detailed description of the invention and preferred embodiments is best 
provided with reference to the drawings wherein Fig. 1 shows the sock 10 of the 
invention in side elevation. Sock 10 is comprised of non-elastic, non-stretch sole 
12 having a heel portion and a toe portion, a calf portion 14 of non-elastic, non- 
stretch material attached to the sole 12 at seam 24, and a vamp portion 16 of 
elastic, stretchable material attached to the sole 12 and calf portion 14 at seams 
24. Optionally, a gaiter 18 of non-elastic, non-stretch material is attached to 
the upper opening of sock 10, being affixed thereto at seam 24. In the upper 
part of the gaiter, there may be draw string 20 held within stitching 22 for 
securing the top of the gaiter about the leg. 

Fig. 2 shows a rear elevational view of the sock of the invention. Sock 
10 comprises sole 12, calf portion 14, vamp 16 and gaiter 18, all attached 
together at seams 24. 

A key to the invention lies in the fact that the calf portion 14 is tapered 
inwardly proceeding upwardly from the heel, as shown. In this construction, the 
very high wear heel area is still protected by the highly-abrasion resistant, non- 
stretch laminate according to the invention, and the center of the calf portion 
is also protected from excessive wear in donning the sock, while the area of the 
stretchable vamp portion is maximized for ease of donning and doffing the sock. 

Fig. 3, taken along line 3-3 of Fig. 1, shows a preferred three-layer 
laminate of the non-stretch, non-elastic material used in the invention. There- 
in, outer layer 28 is preferably woven nylon, middle layer 30 is porous, expanded 
PTFE which may be stretchable as disclosed in U.S. Patent 4,443,511, and inner 
layer 26 is preferably nylon tricot knit. 
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Fig. 4, taken along line 4-4 of Fig. 1, shows a preferred three-layer 
laminate of the stretchable elastic material used in the invention. Therein, 
outer layer 34 is preferably nylon stretch knit, middle layer 30 is stretchable, 
porous, expanded PTFE as disclosed in U.S. Patent 4,443,511, and inner layer 32 
5 is preferably nylon stretch knit. 

Fig. 5 shows a sealed seam according to the invention taken along line 5- 
5 of Fig. 1. Therein, the stretchable laminate is shown stitched by thread 36 
to the non-stretch laminate and the holes and gaps in the seam are sealed with 
tape 38. Tape 38 is preferably GORE-SEAMTM tape ava ilable from W. L. Gore 
10 & Associates, Inc., Elkton, Maryland. 

Application of the seam tape preferably begins on the sole of the sock, 
about one inch from the sole seam, and continues up the entire length of the 
front (shin) seam. The second seam tape application preferably begins on the 
sole of the sock, about one inch from the sole seam, and continues up the entire 
15 length of the heel-calf seam, and terminates on the seam which circles the leg 
at mid-calf, opposite the instep side for right socks, and on the instep side for 
left socks. The third seam tape application preferably begins on the sole of the 
sock, about one inch from the sole seam, and continues up the entire length of 
the outer heel-calf seam, and terminates on the seam which circles the leg at 
20 mid-calf, opposite the instep side for left socks, on the instep side for right 
socks. The fourth seam tape application preferably begins on the top of the 
seam tape, which covers the front (shin) seam at the intersecting mid-calf seam, 
and continues around the mid-calf seam until the starting point has been 
overlapped by about one inch. The final tape application preferably begins on 
25 top of the seam tape which covers the heel-calf seam on the instep side of the 
right sock, and opposite the instep side of the left sock and continues on around 
the sole seam until the starting point has been overlapped by about one inch. 
While it is not essential that the seam tape applications be done in the sequence 
described, there are advantages in following this procedure. 

While the invention has been disclosed herein in connection with certain 
embodiments and detailed descriptions, it will be clear to one skiUed in the art 
that modifications or variations of such details can be made without deviating 
from the gist of this invention, and. such modifications or variations are 
considered to be within the scope of the claims hereinbelow. 
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What is claimed is: 

1. A multi-component, waterproof, sock-type article, comprising: 

(a) a waterproof, non-elastic, non-stretch sole component having a 
heel portion and a toe portion; 

(b) a waterproof, non-elastic, non-stretch calf component, said calf 
component being attached to and forming a seam with said sole component at 
said heel portion; 

(c) a vamp component attached to and forming seams with said sole 
and calf components, said vamp component comprising a waterproof, breathable, 
elastic, stretchable material having stretchability of more than 70%; 

(d) said calf component being tapered inwardly proceeding upwardly 
from said heel portion of said sole component; and 

(e) all seams in said article being sealed with a waterproof material. 

2. The article of claim 1 in which each said sole, calf and vamp com- 
ponents are laminates having a plurality of layers. 

3. The article of claim 2 in which each of said laminates are three-layer 
laminates. 

4. The article of claim 3 in which the inside layer of said three-layer 
laminate is a knit material having a weight of less than about 2 oz./yd 2 . 

5. The article of claim 4 in which the middle layer of said three-layer 
laminate is a waterproof, breathable material. 

6. The article of claim 5 in which said waterproof, breathable material 
is porous, expanded PTFE. 

7. The article of claim 6 in which the porous, expanded PTFE has a 
microstructure of nodes interconnected by fibrils. 

8. The article of claim 3 in which the outer layer of said laminate is a 
woven fabric. 

9. The article of claim 1 in which said sole component is breathable. 

10. The article of claim 1 in which said calf component is breathable. 

11. The article of claim 8 in which said sole, calf and vamp component 
are breathable. 

12. The article of claim 1 having a waterproof, non-elastic, non-stretch 
gaiter component attached to and forming a seam with the upper portion of said 
article. 

13. The article of claim 12 wherein said gaiter component is a breathable 
laminate having a plurality of layers. 
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14. The article of claim 13 wherein said laminate is a three-layer 
laminate. 

15. The article of claim 14 in which the outer layer of said laminate is 
a woven fabric. 
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